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Zone (Southwest Iberia): Implications for the Variscan Belt

Manuel Francisco Pereira 1'*, José Manuel Fuenlabrada 2"/, Carmen Rodriguez 3

check for
updates

Citation: Pereira, M.E;

Fuenlabrada, ].M.; Rodriguez, C.;
Castro, A. Changing Carboniferous
Arc Magmatism in the Ossa-Morena
Zone (Southwest Iberia): Implications
for the Variscan Belt. Minerals 2022,
12,597. https://doi.org/10.3390/
min12050597

Academic Editors: Antonios
Koroneos, Ioannis Baziotis and

Kristina Sari¢

Received: 31 March 2022
Accepted: 2 May 2022
Published: 9 May 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Anténio Castro 3

Departamento de Geociéncias, Instituto de Ciéncias da Terra, ECT, Universidade de Evora, Apt. 94,
7002-554 Evora, Portugal

Unidad de Geocronologia (CAl de Ciencias de la Tierra y Arqueometria), Universidad Complutense de Madrid,
28040 Madrid, Spain; jmfuenla@pdi.ucm.es

Instituto Andaluz de Ciencias de la Tierra (IACT), Consejo Superior de Investigaciones
Cientificas-Universidad de Granada, 18100 Armilla, Spain; carmenrdealmodovar@gmail.com (C.R.);
antonio.castro@csic.es (A.C.)

*  Correspondence: mpereira@uevora.pt

Abstract: Carboniferous magmatism in southwestern Iberia was continuously active for more than
60 m.y. during the development of the Appalachian-Variscan belt of North America, North Africa
and Western-Central Europe. This collisional orogen that records the closure of the Rheic Ocean is
essential to understanding the late Paleozoic amalgamation of the Pangea supercontinent. However,
the oblique convergence between Laurussia and Gondwana that lasted from the Devonian to the
Carboniferous was likely more complex. Recently, a new tectonic model has regarded the Iberia
Variscan belt as the site of coeval collisional and accretionary orogenic processes. Early Carboniferous
plutonic rocks of southwest Iberia indicate arc magmatism in Gondwana. The Ossa-Morena Zone
(OMZ) acted as the upper plate in relation to the geometry of the Paleotethys subduction. This
active accretionary-extensional margin was progressively involved in a collisional phase during
the Late Carboniferous. Together, the Evora Massif and the Beja Igneous Complex include three
successive stages of bimodal magmatism, with a chemical composition indicative of a long-lived
subduction process lasting from the Tournaisian to the Moscovian in the OMZ. The earliest stage
of arc magmatism includes the Tournaisian Beja and Torrao gabbro-dioritic rocks of the Layered
Gabbroic Sequence. We present new geochemical and Nd isotopic and U-Pb geochronological data
for magmatic rocks from the Main (Visean-Serpukhovian) and Latest (Bashkirian-Moscovian) stages
of arc magmatism. Visean Toca da Moura trachyandesite and rhyolites and Bashkirian Baleizao
porphyries and Alcdcovas quartz diorite share enriched, continental-crust like characteristics, as
indicated by major and trace elements, mainly suggesting the addition of calc-alkaline magma
extracted from various mantle sources in a subduction-related setting (i.e., Paleotethys subduction).
New U-Pb zircon geochronology data have allowed us to establish a crystallization age of 317 & 3 Ma
(Bashkirian) for Alcagovas quartz diorite that confirms a temporal link with Baleizao porphyry.
Positive eNd(t) values for the Carboniferous igneous rocks of the Beja Igneous Complex and the
Evora gneiss dome indicate production of new juvenile crust, whereas negative eNd(t) values also
suggest different grades of magma evolution involving crustal contamination. The production
and evolution of Carboniferous continental crust in the OMZ was most likely associated with the
development of an active continental margin during the convergence of the Paleotethys Ocean with
Gondwana, involving juvenile materials and different grades of crustal contamination.
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1. Introduction

The production and preservation of the juvenile continental crust are mainly asso-
ciated with tectonic processes in complex zones of lithosphere-asthenosphere interplay
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